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(54) Pneu matic tires 

(57) A pneumatic tire comprises a tread portion (1 ) 
having a plurality of slant grooves (7a,7b), in which each 
slant groove has a steeply slant groove portion (5a,5b) 
and a gently slant groove portion (6a,6b), and the steep- 
ly slant groove portion comprises a pseudo-land part 
(14) of a given shape, and can improve the drainage 
performance without sacrificing the other tire perform- 
ances. Such a tire is in particular characterized in that 
an opening groove width (W1 ) located at the end (8) of 
the steeply slant groove portion (5a,5b) which is close 
to a tread end is wider than an opening groove width 
(W2) located at the end (9) of the steeply slant groove 



portion which is close to the tire equatorial plane, and 
the steeply slant groove portion extending in a longitu- 
dinal direction of the slant groove (7a,7b) comprises a 
groove edge part (31) forming a boundary to an outer 
surface (33) of a tread land portion, a main groove bot- 
tom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part 
(14) located in the groove edge part (31) and adjacent 
to at least one of both side edges (32a,32b) of the main 
groove bottom part (32), and the pseudo-land part (14) 
has such a slant surface (13) that a height thereof is 
gradually decreased from the groove edge part (31) to- 
ward the main groove bottom part (32). 



FIG. 1 
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(54) Pneumatic tires 

(57) A pneumatic tire comprises a tread portion (1) 
having a plurality of slant grooves (7a, 7b), in which each 
slant groove has a steeply slant groove portion (5a,5b) 
and a gently slant groove portion (6a,6b), and the steep- 
ly slant groove portion comprises a pseudo-land part 
(14) of a given shape, and can improve the drainage 
performance without sacrificing the other tire perform- 
ances. Such a tire is in particular characterized in that 
an opening groove width (W1 ) located at the end (8) of 
the steeply slant groove portion (5a,5b) which is close 
to a tread end is wider than an opening groove width 
(W2) located at the end (9) of the steeply slant groove 



portion which is close to the tire equatorial plane, and 
the steeply slant groove portion extending in a longitu- 
dinal direction of the slant groove (7a,7b) comprises a 
groove edge part (31) forming a boundary to an outer 
surface (33) of a tread land portion, a main groove bot- 
tom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part 
(14) located in the groove edge part (31) and adjacent 
to at least one of both side edges (32a,32b) of the main 
groove bottom part (32), and the pseudo-land part (14) 
has such a slant surface (13) that a height thereof is 
gradually decreased from the groove edge part (31) to- 
ward the main groove bottom part (32). 
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aUortTeteoT™ SUbStantia " y 3 triangU ' ar ° r ^pe^oida! and flat or curved surface shape when viewing the tire from 

52- 1 L a Fur l hermor ^ when il is reauired 10 reduce a Pa«ern noise, a pair of adjoining slant grooves located on both 
5 ol the tie ° ' P 6 10 ^ f0mied 31 8 PhaSe differenCe ° f 3 h3lf Pitch in the circumferential direction 

h™, M ° t re ° Ver : When the drainage Performance is particularly attached importance, it is preferable to arrange one 
T^^Tl 9 ro ° vee K Xte f ldin 9 al0 "9 the circumferential direction of the tire in a widthwise central posLn of 

srrssr between the pattern center and bo,h the tread ^ - - - *** °< £• 

'° S ^2, J^^ 0 "' w ^ e " suff »J i i ent j lraina 9e performance and steering stability are balancedly satisfied, it is preferable 
anri ™ east one rib-shaped land portion extending along the circumferential direction of the tire and at least two 
land rows each comprised of plural blocks in the tread portion. 

tThl 4 ! JnlT ? mai ?' t V aimi . 9 81 im P rovement of the drai na9e performance, the pseudo-land part is preferable 
to be arranged adjacent to a s.de edge of the main groove bottom part located at the pattern-center side of the main 

Th k 7 Part S,eePlV S ' ant gr °° Ve POrti ° n " lf " iS reduired t0 compensate forme rigidity of both land poZs 
Xh s^ teeP y tf ^ 9r ° 0Ve ^ th6 P seud0 " land P arts «• Parable to be separately arranged a'djacent 
to both side edges of the main groove bottom part in the steeply slant groove portion 
[0015] The invention will be described with reference to the accompanying drawings, wherein: 

p!r li SaPa H ly devel °P edviewof atreadportion in an embodiment of the pneumatic tire according to the invention 
FIG. 2A is a diagrammatically section view of a pseudo-land portion taken along a line l-l of FIG 1 
1 ~ ?Z ! S 3 d,a 9 ra mmatically section view of the pseudo-land portion taken along a line 11-11 of FIG 1 ■ 
FIG. 2C is a d.agrammatically section view of the pseudo-land portion taken along a line Ill-Ill of FIG 1 ■ 
invention^ ^ ^ °' 3 tread p0rtion in another embodiment of the pneumatic tire according to the 

FIG 4A is a diagrammatically section view of a pseudo-land portion taken along a line l-l of FIG 3 
FIG 4B .s a d.agrammatically section view of the pseudo-land portion taken along a line 11-11 of FIG 3 
c ^ ^ ' S 3 d,a 9 rammatical| y section vj ew of the pseudo-land portion taken along a line Ill-Ill of FIG 3- 
FIG. 4D is a diagrammatically section view of the pseudo-land portion taken along a line IV-IV of FIG 3- and 
FIG. 5 is a partly developed view of a tread portion in the conventional pneumatic tire. 

a° C r 1 nrLn n .o F t?' 1 * ^ ° tread Pattem f0rrned ° n a tread portion in an embodiment of the pneumatic tire 
according to the invention, m which numeral 1 is a tread portion, numeral 2 a central region, numerals 3a and 3b s de 

6a and 6b gently slant groove portions, and numerals 7a and 7b slant grooves 

3a 01 3 7 b thTt-ad P r° n 1 °h Sh ° Wn ^ 1 iS diVid6d int ° thS C6ntral region 2 and both sida ^ons 

portfons 5a 5b L^T h'* Tf* W ' th 3 ° f 9r °° VeS 7a ' 7b comprising the steeply slant groove 

no Z £ ™~ S CS ra re9 ' 0n 2 and eXtending Slantly at a relativel V sma " an 9 le ' Preferabty an angle of 

ZTZ ,k h W reSPeCt 10 Circumferential direc tion 4 of the tire, and the gently slant groove portions 6a 6b 

esntt lo T 'T" 3a ,' ? and 6Xtending S ' ant,y 31 3 rS,atiVely ,3rge ang,6 > P referab| y a " a "Sle of 70-85° w«h 
respect to the circumferential direction 4 of the tire. 

[001 8] In the invention, an extending direction of the steeply slant groove portion 5a, 5b arranged in the central region 

Zt~t ^ ^ l ° S " bStantia,,y coincide witb a "owing direction of water in the centra, region of the treadTn he 

STtS^SC 9 r r 9 l ° therebV 6nSUre draina9e P erformance < while *e comer portions of the lands defined 

the Tand T T **' ,n ,he Side regi0nS 3a ' 3b become obt ^ to ensure the rigidity of 

the land, so that a good steering stability can be obtained. y 

[001 9] However, the inventor has examined a possibility of further improving the drainage property with respect to 
the above tread pattern and obtained the following knowledge. y w. in respect to 

H„ i l*!^ 'I h ^ C ° n,imned that when water existing in the central region of the tire contacting with ground 

oomons ? ! ? f °T P ° rti ° nS ^ 5b °' ^ S>ant gr °° VeS 7a ' 7b and moved to the gently slant groove 

pomons 6a 6b to discharge therefrom toward the lateral direction of the tire, if the groove width of the steeply slant 

oi T ^ 5b ' S T 6 Wid6r ' W8,er " eaSMy takSn int ° ,he Steeply slant graove P° rti °" ^a, 5b, L the rig d" 
curled 71 T m o S Q U r ,C,ent ' and alS0 water taken -to the slant groove 7a, 7b collides with a groove wall of a 

6a 6b to Z t P ° n f h T ed b6tWeen SteeP ' y S ' ant 9rOOVe POrti ° n 5a ' 5b and the 9*»«y sla « g~ove portion 
IroZl 7 r^ CaUS ! „ , d ' StUrbance in the ,lowi "9 of water, which largely lowers the drainage ability of the slant 
grooves 7a, 7b toward the lateral direction of the tire. 

EJ «V T °/ hi f S Snd : inVen, ° r h3S madS Vari0US Studies in order t0 easi, y take water existing the central region of 
the tire contacting with ground into the steeply slant groove portions 5a, 5b without almost lowering the rigidity ol the 
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[0033] When it is required to more enhance the drainage performance, it is preferable to arrange a width-narrow 
circumferential sub-groove (not shown) extending along the circumferential direction 4 of the tire between the pattern 
center 10 and the circumferential main groove 21a, 21b. In case of arranging the circumferential sub-groove, in order 
to avoid the wandering such as rain groove or the like, it is favorable that when viewing the inside of the circumferential 
sub-groove toward the extending direction in the developed view of the whole of the tread portion constituting the tire, 
the sub-groove is constituted so as to have a groove shape that can not see through the whole of the inside of the sub- 
groove. 

[0034] Although the above is described with respect to only a preferred embodiment of the invention various mod- 
ifications may be taken within a scope of the invention. 

[0035] For example, as shown in FIG. 1 . in order to more improve the drainage performance, an auxiliary groove 28 
may be arranged between the gently slant groove portions 6a, 6a or 6b, 6b of the slant grooves 7a, 7a or 7b, 7b which 
are adjacent to each other in the circumferential direction 4 of the tire so as to extend from the groove waif located at 
the tread-end-side of the steeply slant groove portion in the slant groove and at the final ground contact side during 
the rotation of the tire in the arrow direction 15 through the circumferential main groove 21a, 21b up to open in the 
tread end 19a ; 19b. 

[0036] And also, it is favorable that a curved groove part 29 having a smooth curvature of connecting the steeply 
slam groove portion 5a : 5b to the gently slant groove portion 6a, 6b is formed in the slant groove 7a ; 7b at a position 
ranging from the circumferential main groove 21a, 21b toward the pattern center 10 in view of the maintenance of the 
land rigidity, the prevention of the heel and toe wear in the land located in the side region 3a, 3b and the maintenance 
of the drainage performance toward the lateral direction of the tire. 

[0037] Furthermore, the slant surface 13 of the pseudo-land part 14 may be inclined from a position of the height of 
the groove wall of the steeply slant groove portion 5a, 5b toward the groove bottom 12 as shown in FIGS. 4A-4D, or 
may be inclined from a position located inward from the above position of the groove wall height in the radial direction 
of the tire toward the groove bottom 12. 

[0038] The following examples are given in illustration of the invention and are not intended as limitations thereof. 
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[0039] A tire of this example is a pneumatic tire having a tread pattern shown in FIG. 1 and a tire size of PSR 
205/55R1 6 (tread width: 1 70 mm), in which dimensions of circumferential main grooves, slant grooves and the like are 
shown in Table 1 Moreover, the structure other than the tread portion of the tire is substantially the same as that of 
the conventional pneumatic tire usually used in a passenger car. 



Table 1 
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Groove width (mm) 


Groove depth (mm) 


Groove angle* 1 (°> 


Circumferential main groove 
21a. 21b 


7 


8 


0 


Steeply slant groove portion 5a, 
5b 


10 




5-25 


Gently slant groove portion 6a, 
6b 


4 


6.5 


70-80 


Auxiliary groove 28 


2 


6.5 


70-65 


Curved part 29 


6 


8 - 6.5 


25-70 


Pseudo-land part 14 


Width of land: 8 - 0 mm, Length of land: 45 - 70 mm, Height of land: 8 - 0 mm 



" 1 : Angle with respect to the circumferential direction of tire 
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[0040] A tire of this example is a pneumatic tire having a tread pattern shown in FIG. 3 and a tire size of PSR 
205/55R1 6 (tread width: 1 70 mm), in which dimensions of circumferential main grooves, slant grooves and the like are 
shown in Table 2. Moreover, the structure other than the tread portion of the tire is substantially the same as that of 
the conventional pneumatic tire usually used in a passenger car. 
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Table 4 





Conventional Example 


Example 1 


Example 2 


Evaluation of performances 


Drainage performance *1 


100 


110 


115 


Drainage performance *2 


100 


105 


110 


Steering stability *3 


100 


105 


100 


Pattern noise 


100 


110 


105 



10 



15 



*2: During cornering 

*3: During running on dry road surface 



[0050] As is seen from the results of Table 4, Examples 1 and 2 are excellent in the drainage performance and 
steering stability as compared with those of the conventional example and reduce the pattern noise. 
[0051] According to the invention, there can be provided pneumatic tires, particularly high-performance tires improv- 
ing the drainage performance without sacrificing the other tire performances such as steering stability and the like. 
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A pneumatic tire comprising a tread portion (1 ) with a tread pattern defined by a plurality of slant grooves (7a,7b), 
each of said slant grooves comprising a steeply slant groove portion (5a,5b) located in a widthwise central region 
(2) of the tread portion, said steeply slant groove portion being inclined at a relatively small angle with respect to 
a circumferential direction (4) of the tire, and one end (9) of the steeply slant groove portion which is close to an 
equatorial plane of the tire extending toward the other end (8) of the steeply slant groove portion which is close to 
a tread end, and a gently slant groove portion (6a : 6b) located in a side region (3a,3b) of the tread portion, said 
gently slant groove portion being inclined at a relatively large angle with respect to the circumferential direction of 
the tire, and said gently slant groove portion extending from the end (8) of the steeply slant groove portion or an 
extension thereof so as to open at the tread end (1 9a, 1 9b), characterized in that an opening groove width (W1 ) 
located at said other end (8) of the steeply slant groove portion (5a,5b) is wider than an opening groove width (W2) 
located at said one end (9) of the steeply slant groove portion, and the steeply slant groove portion extending in 
a longitudinal direction of the slant groove (7a ; 7b) comprises a groove edge part (31) forming a boundary to an 
outer surface (33) of a tread land portion, a main groove bottom part (32) mainly forming a groove bottom of the 
steeply slant groove portion, and a pseudo-land part (14) located in the groove edge part (31) and adjacent to at 
least one of both side edges (32a ; 32b) of the main groove bottom part (32), and the pseudo-land part (14) has 
such a slant surface (13) that a height thereof is gradually decreased from the groove edge part (31) toward the 
main groove bottom part (32). 

A pneumatic tire as claimed in claim 1 , characterized in that the steeply slant groove portion (5a,5b) of the slant 
groove (7a,7b) extends at an angle of not more than 30° with respect to the circumferential direction (4) of the tire. 

A pneumatic tire as claimed in claim 1 or 2, characterized in that the slant surface (13) of the pseudo-land part 
(14) has substantially a triangular shape or a trapezoidal shape when viewing the tire from the front thereof. 

A pneumatic tire as claimed in any of claims 1 to 3, characterized in that a pair of adjoining slant grooves (7a, 
7b) located on both sides of a pattern center (1 0) are formed at a phase difference (L) of a half pitch in the circum- 
ferential direction (4) of the tire. 

A pneumatic tire as claimed in any of claims 1 to 4, characterized in that one circumferential main groove (21a, 
21b) extending along the circumferential direction (4) of the tire is arranged at a widthwise center position of each 
tread half region (20a,20b) defined between the pattern center (10) and the tread end (19a.19b) or arranged in 
the vicinity of the widthwise center position of the tread half region. 

A pneumatic tire as claimed in any of claims 1 to 5, characterized in that the gently slant groove portion (6a,6b) 
of the slant groove (7a,7b) extends at an angle of 70-85° with respect to the circumferential direction (4) of the tire. 
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FIG. 5 

PRIOR ART 
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